Laterodorsal tegmental projections to identified cell populations in the rat ventral tegmental area.
Projections from the laterodorsal tegmentum (LDT) to the ventral tegmental area (VTA) contribute to the activity of dopamine (DA) and GABA cells and, hence, to the affective and cognitive functions of this region. LDT afferents arise from neurochemically diverse cell types and mediate multiple functional influences. However, the VTA cell populations that receive LDT afferents are unknown and were investigated here by anterograde and retrograde tract-tracing in combination with immunocytochemistry to distinguish DA and GABA cells. Approximately 50% of the LDT to VTA pathway formed asymmetric, presumably excitatory synapses that innervated DA and GABA cells in rough proportion to their representation within the VTA. This portion of the LDT innervation appeared to selectively target DA but not GABA mesoaccumbens neurons and provide a relatively nonselective input to both DA and GABA mesoprefrontal cells. The remaining LDT axons formed symmetric, presumably inhibitory synapses with a different pattern of cellular targets that included a preferential input to GABA neurons of both mesoaccumbens and mesoprefrontal populations and an apparently selective innervation of mesoprefrontal and not mesoaccumbens DA neurons. These data suggest that the LDT mediates a convergent excitatory and inhibitory influence on both mesoprefrontal DA and GABA cells but a divergent impact on mesoaccumbens neurons that is likely to excite DA cells and inhibit GABA neurons. Combined with our previous description of prefrontal cortical afferents, our data also indicate that mesoaccumbens DA neurons receive putative excitatory drive from the LDT, whereas mesoprefrontal DA cells receive convergent excitation from both cortical and brainstem sources.